Introduction
============

Mental health is socially patterned---the more disadvantaged in society consistently experience poorer outcomes.[@ckw126-B1] Social inequalities in common mental disorders, including anxiety and depression arise, at least in part, as a result of adverse socio-economic circumstances. Addressing the wider determinants of health, including employment status and working conditions, is repeatedly prioritised in policy reports.[@ckw126-B2] Recent changes in the global economy are resulting in job loss across Europe, raising concerns that health inequalities may widen.

In addition to being a dimension of social stratification in itself, employment status is an important determinant of mental health and vice-versa.[@ckw126-B3] High-quality work not only delivers an income to buy necessities for living, it also provides a sense of purpose and order to life, whereas poor mental health may lead to labour market exclusion. Major differences exist between social groups in employment status and its consequences for ill-health[@ckw126-B4]; thus differences in employment status and income could contribute to health inequalities. Therefore, both employment status and income may be important potentially modifiable factors along the pathway between education level (a measure of early adulthood socioeconomic position) and later life. We therefore investigated the extent to which educational inequalities in mental health may be mediated by employment status and income among working age adults in England.

Methods
=======

Annual data were taken from the 2001 to 2010 Health Surveys for England, nationally representative cross-sectional surveys of the community dwelling population. These data were pooled to provide adequate statistical power. Survey methodology is described in detail elsewhere[@ckw126-B5]; household response rates varied from 74% in 2001 to 64% in 2008 and ethical approval was obtained by each survey team.

The study population was restricted to working age participants (25--64 years inclusive). Similar results were obtained when limiting the sample to 25--59 years. Participants missing any data for age, sex, highest education level, employment status and the outcome were excluded (19.7% of participants, with those missing data on covariates tending to have slightly worse mental health).

A conceptual model informing the analysis is presented as a [Supplementary Figure](http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckw126/-/DC1). Socio-economic position was assessed using highest education level, a measure of early adulthood socioeconomic position. We also conducted a sensitivity analysis using area-level deprivation (assessed using the index of multiple deprivation). Two mediating factors were investigated: employment status based on participants' activity in the week prior to the survey interview and equivalized household income. Further details of the study population and coding of variables have been published elsewhere.[@ckw126-B6]

The outcome measure was poor mental health, defined by a score of four or more on the General Health Questionnaire (GHQ-12): GHQ 'caseness'. GHQ-12 is a screening tool for minor psychiatric morbidity, particularly anxiety and distress, which has been validated for epidemiological studies.[@ckw126-B7] Similar results were obtained with continuous GHQ-12 scores.

To quantify socio-economic inequalities, relative indices of inequality (RIIs) were calculated. Educational level was ranked from the least to most advantage (with the mid-point of their range in the cumulative distribution used for each category). These were standardized to produce an index ranging from zero to one. Year-specific ranks were calculated to allow for secular changes in the distribution of socio-economic position measures, but sensitivity analyses using rank measures calculated from the pooled data produced similar findings. We also investigated whether associations varied over time, given the recession during the time period analysed. The RII was calculated by running Poisson regression models (to provide readily interpretable results that allow comparison across models[@ckw126-B8]), adjusted for age. On the basis of theory and confirmed by a statistically significant interaction term, models were stratified by gender. Coefficients are expressed as prevalence risk ratios (PRRs) which can be interpreted as the relative risk for GHQ caseness for the theoretically least advantaged compared with the most advantaged person. Potential mediating factors, employment status and income, were added in turn. Analyses were carried out using Stata v13.1. Clustering was accounted for at the area-level and weights used when available (from 2003 onwards).

Results
=======

Data from 21 826 male and 26 828 female participants were included in the analysis. Pooled across the time period, the prevalence of GHQ caseness amongst males was 12.2% (95% CI: 11.7--12.7%) and 16.0% (95% CI: 15.6--16.5%) in females. Poor mental health varied by employment status; the employed had lower GHQ caseness (10.7%) than those who were out of work due to ill health (50.1%) or unemployment (28.5%).

Poor mental health was socially patterned by education level ([Table 1](#ckw126-T1){ref-type="table"}). Although the prevalence of poor mental health was higher among women, socio-economic inequalities were larger among men. The PRR for highest education level was 1.86 (95% CI: 1.62--2.14) for men and 1.48 (95% CI: 1.32--1.66) for women. Table 1RII for GHQ caseness in the Health Survey for England (2001--10), with adjustment for age, employment status and household incomeCovariatesAgeAge + employment statusAge + incomeAge + employment status + incomePRR95% CIPRR95% CIPRR95% CIPRR95% CI**Men**RII by education1.861.62--2.140.960.83--1.111.060.91--1.230.870.75--1.01**Age**    25-34 (ref)    35--441.050.94--1.171.030.93--1.151.070.96--1.191.030.93--1.15    45--541.090.98--1.221.000.89--1.111.141.02--1.281.010.9--1.12    55--640.980.87--1.100.770.68--0.871.000.89--1.120.790.70--0.89Employed (ref)    Unemployed3.142.71--3.632.722.32--3.20    Not working due to ill health5.885.42--6.395.164.66--5.72    Retired1.271.03--1.551.20.97--1.47    Looking after home/family2.481.97--3.122.181.72--2.75    In education1.391.03--1.881.30.96--1.77Highest income quintile 1 (ref)    Quintile 21.060.94--1.201.070.94--1.21    Quintile31.241.10--1.411.120.99--1.27    Quintile 41.831.62--2.071.251.10--1.43    Lowest Quintile 53.132.79--3.511.331.16--1.53**Women**RII by education1.481.32--1.661.050.95--1.180.920.82--1.040.830.74--0.94**Age**    25--34 (ref)    35--441.030.95--1.111.030.95--1.111.050.97--1.131.030.95--1.12    45--541.161.07--1.261.081.00--1.181.251.15--1.361.121.04--1.22    55--640.960.88--1.050.880.80--0.971.020.93--1.110.920.83--1.01Employed (ref)    Unemployed2.452.05--2.932.021.68--2.43    Not working due to ill health4.063.77--4.363.413.15--3.69    Retired1.331.17--1.521.211.06--1.39    Looking after home/family1.371.27--1.481.221.12--1.32    In education1.61.29--1.981.441.16--1.78Highest income quintile 1 (ref)    Quintile 21.151.05--1.271.141.04--1.26    Quintile31.331.21--1.471.251.13--1.38    Quintile 41.631.48--1.801.41.27--1.54    Lowest Quintile 52.352.14--2.581.711.55--1.89[^1]

Both employment status and income were associated with education level (see [Supplementary Tables S1a--c](http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckw126/-/DC1)). Adjustment for either employment status or income entirely, or almost entirely, abolished educational inequalities in mental health ([Table 1](#ckw126-T1){ref-type="table"}). There was a suggestion that attenuation varied by gender, with employment status accounting for more of the inequalities among men and income appeared to play a greater role in women. Models which included both employment status and income found independent associations for both, with the gradient in poor mental health reversed.

Sensitivity analysis based on area-based deprivation yielded similar results to our main analysis (see [Supplementary Tables S2a and b](http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckw126/-/DC1)). Exclusion of those not working due to ill health resulted in smaller educational inequalities but a similar pattern of results [Supplementary Tables S3a and b](http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckw126/-/DC1). Last, we investigated whether findings differed over time since the global economic downturn occurred during the study period ([Supplementary Tables S4a and b](http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckw126/-/DC1)). Data were stratified into three time periods (2001--03, 2004--06 and 2008--10) and associations between employment status and mental health were slightly weaker during the period of recession, but there was substantial variability between pre-recession periods as well. Inequalities have increased slightly over time but there was little variation in attenuation.

Discussion
==========

Socioeconomic inequalities in poor mental health, as assessed by education level, were consistently observed in the working-age population of England. These inequalities were abolished after adjustment for either employment status or income---both important and potentially modifiable factors. Our findings therefore raise the possibility that employment status may act as an important mediator of socioeconomic inequalities in mental health.

To our knowledge, the contribution of differential patterning of worklessness has not previously been explored for mental health inequalities. However, differential social patterning of worklessness has been related to inequalities in poor self-rated health.[@ckw126-B9][@ckw126-B10] The patterning of findings by gender, with employment status mediating a greater proportion of the inequalities in mental health in men, is noteworthy---especially, given the consistent finding that men's health is more likely to be affected by recessions.[@ckw126-B3][@ckw126-B6]

This study has a number of strengths: the use of a rigorously conducted series of population representative surveys; a large sample size and the validated outcome measure. However, given the cross-sectional nature of the surveys, reverse causation is possible and longitudinal research is needed.

The association between employment status and mental health inequalities highlights the potential importance of changes in employment and welfare for health inequalities. If the observed association is causal, a key mechanism for addressing mental health inequalities may include active labour market policies to reduce worklessness.

Supplementary data
==================

[Supplementary data](http://eurpub.oxfordjournals.org/lookup/suppl/doi:10.1093/eurpub/ckw126/-/DC1) are available at *EURPUB* online.

We would like to acknowledge the assistance of the UK Data Archive for providing access to the data; the Information Centre for health and social care and Department of Health for sponsoring the Health Survey for England; and the Principal Investigators of the Health Survey for England, Natcen Social Research and the Department of Epidemiology and Public Health at the Royal Free and University College Medical School.

Funding
=======

This study received no dedicated research funding. S.V.K. was funded by the Chief Scientist Office at the Scottish Health Directorates as part of the of the Evaluation of Social Interventions programme and the Policy programme at the MRC/CSO Social and Public Health Sciences Unit (MC_UU_12017/4 and SPHSU15) and the Medical Research Council (MC_UU_12017/15). F.P. was funded by the Medical Research Council and Chief Scientist Office as part of the Social Patterning of Health over the Lifecourse programme (MC_UU_12017/7) and the Inequalities programme (MC_UU_12017/13 and SPHSU13). C.L.N. was funded by the European Research Council (ERC-2010-StG Grant 263501).

*Conflicts of interest*: None declared.

Key pointsMental health is socially patterned; the socio-economically advantaged tend to experience better mental health compared with the disadvantaged.Less research has focused on social and economic factors which may help to explain inequalities in population mental health.Employment status and household income attenuated the relationship between education level and poor mental health, with effects varying by gender.Social policies which enable people to return to work may help to reduce inequalities in population mental health.

[^1]: RII, Relative Index of Inequality; PRR, Prevalence Risk Ratio.
